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This paper describes a method of introducing ethics to a second-year class of civil engineering students. The method, known as a “structured controversy”, takes the form of a workshop where the students assume the identity of stakeholders having an interest in a proposed development in an environmentally-sensitive region. The instructor enhances the workshop by deliberately feeding incorrect information into a catalogue of facts that each stakeholder has at their disposal. After the workshop, the instructor draws out three ethical frameworks from which the stakeholders operate. A key component of the exercise is that the students do not know beforehand that the environmental workshop is being used to introduce ethics. When the connection is revealed, the students appreciate that much of their behaviour during the role-play was because they inadvertently adhered to an unknown ethical platform. Since it is an environmental simulation, an explicit connection can be made to the debate over “who” to include in the moral community. In addition, a link can be drawn to the notion of sustainable development which, in this paper, is advocated as an ethical rather than a technical concept. 
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Judging by the spate of ethics papers in recent years, universities are increasingly concerned about the way ethics is taught within the engineering curricula. For example, over the last five years, the American Society of Civil Engineers has devoted a special forum to “Case Studies in Engineering Ethics”, in almost every issue of its Journal of Professional Issues in Engineering Education and Practice (e.g. Bucknam 2003, Lawson 2005). Similarly, the International Journal of Engineering Education dedicated a special issue in 2005 to engineering ethics (e.g. Iino 2005, Brumsen 2005).
Within New Zealand, exposure to ethics is mandated by the Institution for Professional Engineers of New Zealand (IPENZ) who outline in their moderation document (Section 5.2.1(e)) that an accredited curriculum for a professional engineering degree must include “...an understanding of the issues of professional responsibility, social and environmental effects and the ethical aspects of engineering practice” (IPENZ, 2003). In expanding the implications of clause (e), IPENZ asserts that it should be integrated throughout the curriculum with the program containing “…mandatory exposure to lectures on professional ethics and conduct”. It is clear therefore that the teaching of ethics is a requirement for accreditation of New Zealand engineering programs. What is open for debate however is; i) the exact material to be taught, (ii) the place(s) in the curriculum where it is to be included, and (iii) how to teach  it. This paper will, in the main, focus on the last item on this list.

2. Methods for teaching ethics

There are two generic approaches to teaching ethics in engineering (Johnston et al. 2000). The first method is to concentrate the material into one course delivered by an external department (Harris et al. 1996). Anecdotal evidence suggests that an ethics course taught by outside faculty reflects that faculty’s ethos; and therefore experiences similar problems to technical subjects that are taught by non-engineers. For example, beyond a certain level, when mathematics is taught to engineers by mathematicians, their case studies and approaches are not always relevant to the engineering profession. Another danger of teaching ethics as a stand-alone course is that students perceive it as such (i.e. as something outside of engineering to be “gotten over”) rather than as an integrated part of an engineer’s education. In the worst case, students may adopt a cavalier approach due to the different teaching styles and the absence of technical rigour to which they are accustomed. A variation on the theme is to offer an in-house course taught within the engineering faculty. This method is perceived to be superior to the previous approach because of its potential to use relevant engineering examples (Unger 2005). In addition, this method allows interested faculty to take ownership of the course, giving them the opportunity to develop the degree of rigour necessary for its proper integration into the more technical material of other subjects. 
The second pedagogical approach is to spread ethics throughout the program so that it is dispersed in a seamless fashion throughout the students’ education (Drake et al. 2005). This method is implied by IPENZ clause (e) when it uses the phrase “integrated throughout the curriculum”. It is important with this method that ethics be taught in a proactive and coordinated way across the years. Specifically, if a concerted approach is not taken, the students will perceive the lectures as fragmented, having little to do with the flow of material covered in the remainder of the course; and, not particularly connected to the ethics component in related courses. A lack of coordination can either arise when ethics is taught based on a lecturer’s desire that the students should know something about the subject or because the lecturer has been assigned the topic. This can sometimes be resolved if a group of academics are explicitly directed by the Head of Department to put together an ethics programme that is taught in a cohesive and integrated fashion across the degree. 
Using the second approach, timing is everything. That is, the first author has seen many instances where engineering ethics is introduced to students by either videos or case-studies involving whistle-blowing. While very useful to get students thinking about ethics, in many ways, whistle-blowing epitomizes the highest level of ethics. That is, it represents the last line of defence when individuals put careers on the line because of their ethical stance. It might seem appropriate therefore that the implication of this severe action should be taught not in an introductory year, but perhaps in the final year as students prepare to enter the workforce. 
In other words, perhaps a reasonable method for teaching ethics should be the “just-in-time” learning paradigm. That is, first year students need to hear about issues such as plagiarism, downloading of copyrighted music and cheating etc., and they need to be exposed to case studies they are likely to encounter during periods of academic study and practical work (i.e. issues like employer loyalty, sticking to a commitment after accepting a summer job offer and everyday work situations such as “…do I turn back a batch of concrete when it fails a slump test knowing that it will make the supplier angry?”). The “just-in-time” model of learning keeps the teaching of ethics fragmented, however, the sections are clearly joined with each year referring back to what was learned in previous years. More importantly, many of the examples reflect ethical situations that students may encounter both at school and in the workplace as they progress through their education. In this way, the method also parallels the maturity of students as they move through their educational experience. 
Regardless of the method adopted, it is important that students receive some  initial information on ethical theory. In the Civil Engineering program at the University of Canterbury, Christchurch, New Zealand, ethics is first introduced as a small module of 4 lectures plus a workshop/simulation in a second-year, environmental engineering course dealing with a host of other subjects such as water quality parameters and environmental mass balances. The lectures on ethics are coordinated in such a way that the students receive the lectures after they attend a 2-hour “environmental workshop” that takes the form of a “structured controversy”. By deliberately orchestrating this sequence of events, students are unaware that the workshop has an ethical dimension and will be connected to the ethics lectures in the following week.





A structured controversy is a mode of teaching where the students are involved in role-playing and assume the identity of stakeholders brought together to debate an issue. By definition, the issue is controversial and is structured in such a way that the lecturer not only facilitates the exercise; but, also manages it towards a certain teaching goal (Johnson and Johnson 1988, Watters 1996). As mentioned, in the particular case described below, this goal is unknown to the students.
It should be mentioned here that the authors have deliberately decided to be ambiguous about the status of the meeting (i.e. is it a hearing aimed at exchanging viewpoints or is it a meeting where a decision is to be made? If it is the latter, how should that decision be made (by consensus? majority vote? etc)). The reasons for this ambiguity will become clear later on in this paper.
 A classic structured controversy involves a proposed development in an environmentally-sensitive region that pits developers against nature advocates. The general approach is to divide the students into two or more groups and provide them with common “facts and figures” (i.e. background information) as to the reasons for the proposed development. In addition, each group is provided with extra information particular to the stakeholder whose identity the group is assuming. Each group should use the first 20 to 30 minutes of the workshop to marshal arguments that their stakeholder will put forward at a public meeting. It is not necessary that individuals within a group hold personally that viewpoint – they just must assume that role and try to argue from that stakeholder’s perspective (Santi 2000). 
The students should be urged to talk quietly amongst themselves so that another group cannot overhear and anticipate a response beforehand to arguments that other will mount. (Note: It is best if more than one room is used and the student groups are positioned in opposite corners of each room). Finally, during the preparation period, each group should select someone who is reasonably articulate to represent their viewpoint in an across-the-board discussion that will happen when the students reconvene.  
The proposed development can be any contentious issue however one with a local flavour gives students the opportunity to bring their own experience and knowledge to the issue. Typical examples are proposed mining schemes, logging of pristine areas, water extractions, road developments, and hydroelectric projects. As part of the common information provided to all stakeholders, the area to be developed should have a wealth of natural resources. In addition, the local community proposing the development should have fallen on difficult times due to either resource depletion or a shift in market forces away from the export of existing resources. Because of the natural beauty of the area, one of the main industries should be tourism which may be enhanced or depleted as part of the development. Some background facts should also be presented in relation to the number of jobs directly arising from the proposed development and those created in ancillary servicing industries. One variation on the theme is to have local businesspeople joining a consortium with overseas interests to develop the new resource. The case study described below has 4 stakeholders and what follows is the additional information presented to each group about their respective stakeholder. For clarity of writing, two stakeholders are male and two are female however any distribution of sexes can be adopted. 
3.1. Stakeholder # 1: The developer

The developer is a local businessman who knows plenty of people out of work in the community. He is a member of the local church, as well as sitting on the town council and school boards – in short he is a respected member of the municipality. He keenly appreciates the anguish of the town and how desperate they are for the economy to revitalize. He truly believes therefore that the proposed scheme will give the community reason to live again, especially since the national government has intimated that they will close the school and bus students elsewhere, since there are not enough local students to warrant payment of resident teachers. The developer is first and foremost a businessman and therefore expects to make money from the scheme. In fact, he believes in the scheme so strongly that he has sunk a significant amount of his life savings into a preliminary feasibility study of the proposal. The businessman is a decent person, however, on this issue he is single-minded. In particular, he is deeply angry because he has been given a leaked copy of a press release (put out by the nature conservation group) that denounces the proposal and makes comments about both him and the proposal that are clearly untrue.
3.2. Stakeholder # 2: The nature advocate

The nature advocate has been an active member of a conservation group since her university days and is now a paid employee of the specific group that is opposed to the development. She knows however that her salary is small compared to the other parties at the table. She has often been accused of being single-minded because for her it is unbelievably important to stand up for the environment – a task she pursues with almost religious fervour. Her organization relies heavily on donations (down in recent years), thus, it tries to influence matters by activating public opinion and lobbying politicians. She is articulate and skilled in interacting with the media, thus she has distributed a press statement (embargoed until after the meeting) that denounces the proposal and its proponents. She has flown into the meeting from the capital city and is armed with a multitude of facts; however, as time is precious, she has mostly read or heard them second-hand but assumes they are common knowledge. For example, she has heard that a species of animal that is already on the endangered list will be further threatened by the proposed development and perhaps be driven extinct. She has also been told that the local tribe of indigenous people are opposed to the development since it is against the spirit of negotiations that took place many years ago to settle land claims. 
3.3. Stakeholder # 3: The consulting engineer

The consulting engineer is engaged by the business community to carry out the environmental impact assessment. He sees both sides of the issue, or rather, its many sides, for indeed there are many facets to the proposal and the issues are complex. From his perspective, there are both significant advantages and major difficulties with the proposal. What he seeks is some sort of compromise to get the best result possible – for both the community and the environment. He is sympathetic to all stakeholders, though not always approving of their actions. He has considerable skill in bringing people together, and, if not to exactly understand each other, at least to talk to each other sufficiently to reach agreement.
3.4. Stakeholder # 4: The regional council officer

The regional council officer originally trained as a lawyer and can see advantages and disadvantages of the scheme; however, she is impartial with respect to the fate of the proposal. Her main task is to see that the legal requirements of the law with respect to environmental developments are satisfied. She is therefore very familiar with local environmental legislation and believes that obeying the letter of the law is what is important. Since the law assumes people will not lie she gets extremely upset if she  suspects someone is not telling the truth. The officer already knows that the issue is going to be controversial thus she has done some background research to find out the facts. For example, she has heard that there might be a problem with an endangered species of an animal in the area. Her research has found out that, in fact, the area has never had that particular species of animal (Note: The endangered animal is of course the same species that the nature advocate thinks is going to be threatened by extinction). In addition, she has checked with the local tribe of indigenous people and found that they fully support the proposal (in contrast to what the nature advocate has been led to believe).   
4. The public meeting

When the groups reassemble, the spokespersons sit around a table that, in this case, has four chairs. For maximum effect the developer should sit opposite the nature advocate. To encourage class participation, students are told that if they think of an argument that can counter another stakeholder’s argument during the debate, they should write it on a piece of paper and give it to their representative. In this way, all students are encouraged to become active participants in the process. 
It can be seen from the separate information supplied to each group, that there is significant potential for controversy that has been deliberately orchestrated by the workshop facilitator. Sooner or later, the endangered-species and the indigenous- people issues surface in the debate. It has been the authors’ experience that the students are quite imaginative in presenting possible arguments representing their stakeholder’s viewpoint and; by and large, do a successful job of assuming the stakeholder identity (including adopting an appropriate level of passion). As mentioned earlier, an integral part of the exercise are issues such as the purpose of the meeting and who chairs it. These crucial control features are deliberately left vague to let the students decide what it is that they wish to accomplish from the meeting. In particular, some students are quick to perceive that there is a lack of control and thus, as is so often the case in public meetings (even with a chairperson who is given the authority to govern), stronger individuals surface and attempt to dictate the agenda by force of personality. It is often interesting to observe collusion that develops amongst stakeholders (who are supposedly neutral players) as they react to suppress a dominant personality. 
After the debate has raged for about 20 to 30 minutes, it often reaches an impasse. The lecturer can then call a time-out to allow for consultation and/or wind up the workshop by congratulating all the players and reinforcing the fact that real controversies are frequently heated with little consensus being achieved.
5. Ethical connections

As mentioned, the students are unaware that the environmental workshop is actually being used to introduce ethics. However, once the ethics lectures start the following week, the connection becomes readily apparent. In particular, the following three ethical theories are described in detail as frameworks for viewing the world and for making decisions when values conflict:
	The Teleological Viewpoint: As the name suggests, this ethical platform comes from the Greek word “telos” which means “ends”. This perspective is characterized by a focus on the endpoint with less emphasis on the means to achieve those ends. In common parlance, it is known as “the end justifies the means”. Proponents of this theory are often single-minded, stopping at nothing to achieve their desired end. The students can clearly see that this platform is the framework adopted by both the developer and the nature advocate, albeit with different end goals. This latter characteristic makes it important that the lecturer clearly distinguish between the framework and its content. 
	The Deontological Viewpoint: This ethical platform is rule-based and is characterized by one overriding principle or maxim. For example, “always tell the truth”, or “do your best to be fair”, or “live by the golden rule” are representative of ultimate behavioural codes with which to live. This viewpoint therefore focuses on the rule and not the consequence of the action. Again, the students clearly see that this ethical platform is associated with the regional council member. In particular, she only becomes upset when she feels the nature advocate is lying (i.e. about the endangered species or indigenous peoples issues), since as mentioned the basis of the law is that people do not lie.
	The Utilitarian Viewpoint: This ethical stance is epitomized by the phrase “the greatest good for the greatest number”. That is, individuals ascribing to this view seek to weigh-up the costs and benefits of a scheme such that the overall utility is maximized; in this case translated as bringing the greatest good to the largest number of stakeholders involved in the process. The consulting engineer obviously holds this viewpoint.
Understanding these ethical theories enables students to partly appreciate why they reached an impasse in the environmental workshop. That is, it may not have been solely because they failed to convince others of their viewpoint; but rather, it may have been because they failed to understand each other’s ethical platform. A lack of understanding of ethical platforms is often reflected by the language used in debates. For example, within the abortion controversy, one group argues “right vs. wrong” while another group argues “good vs. bad”. 
In this workshop, the parties were operating on the three ethical axes depicted in Figure 1. The authors have repeatedly seen illumination reflected in the students’ eyes as they begin to appreciate that their behaviour as a stakeholder related to different ethical frameworks. They also begin to appreciate that to build consensus amongst groups having disparate views (a key engineering skill), it is necessary to understand these frameworks as part of the dialogue process. The facilitator should also mention that it is not necessary for disagreeing parties to operate on identical axes to reach consensus. Instead, in order to converge towards agreement (i.e. build consensus and/or reach a compromise) what is needed is to understand each other’s framework; and, a part of that may include highlighting inconsistencies in an opponent’s arguments. For example, the nature advocate could argue that a difficulty with the engineer’s viewpoint is that individuals in the minority (i.e. particular species of plants or animals residing in the area to be developed) always suffer. This is a classic problem for utilitarian theory in that an injustice may need to be done in order to maximize the benefit for the majority. On the other hand, the engineer could point out that is it unrealistic to put an accurate cost on some elements of the environment. For example, if the endangered species is a snail, and the proposed development is worth 20 billion dollars, does that mean the snail is really worth that amount? Building consensus is only part of the solution for resolving conflict because, in reality, many conflicts are solved by political majority decisions. However, building consensus is integral component of influencing the majority.
It should be noted that a common ethical platform is intuitively recognized in various countries’ professional engineering codes of behaviour. That is, engineers are cognizant that situations arise during practice where values conflict. Knowing that conflict will occur, engineering societies construct a common ethical framework that a priori all parties adhere to – known as the Code of Ethics (Pfatteicher 2003). This therefore serves as the standard to which all engineering actions are measured against. The idea of common ethical platform links the short introduction to ethics in this course to other courses in the Civil Engineering program that also have ethical dimensions. Indeed, a subsequent and final-year course in Infrastructure Management at the University of Canterbury introduces the Code of Ethics in detail and covers both material and case studies which adequately show where the notion of an a priori, agreed-upon common ethical platform (i.e. the Code of Ethics) is helpful in resolving conflict of interests.  
 6. Ethical extensions from the workshop 

One extension that often arises because it is an environmental workshop is who/what to include within the moral community. This decision is usually tied to the phrase “environmental ethic”, often defined as widening the moral community to embrace other living organisms (Vesilind and Morgan 2003). The question usually debated is where the line is to be drawn, with some ethicists arguing that the requirement for participating in the moral community is the ability to reciprocate (Online Ethics Center 2004). Thus, many animals who are able to display affection should be considered moral agents. Other ethicists have difficulty with that condition, since, within the human community, moral rights are extended to those who cannot fulfil the reciprocity requirement (e.g. comatose patients and newborn infants). Instead, ethicists such as Singer (1985) argue that moral agents should only include beings that are sentient (i.e. experience pleasure and particularly pain). This line however has its own limitations. That is, although higher organisms obviously register pain, simpler organisms may not experience pain that is recognizable to the human eye. 
Another extension that normally flows from the workshop is the concept of sustainable development and if this concept surfaces in the dialogue, the facilitator can expand on it as they see fit. For example, arguments mounted by the developer often invoke the idea that the resource (e.g. fisheries or forestry) can be developed in a sustainable way in contrast to industries such as mining. It might seem sensible that there should be agreement with respect to defining sustainable development, however, a crisp definition seldom emerges, since every definition experiences limitations. To illustrate, previous generations could not readily envision the world of today; therefore, it is difficult to “secure the needs of the future” when they are merely perceived as an extrapolation of present needs (Harremoës 1996). A lack of agreement however is not necessarily a barrier to implementation since most people will have an intuitive notion of what sustainability means and have at least a basic level of agreement.
	To illustrate, since the time of Socrates and Plato, people have argued about the notion of justice – with regards to its meaning and definition. However, the inability to define justice has not stopped the development of a legal framework that has, as its root, the principle of eliminating injustice. Society labels that framework a legal system (rather than a justice system) precisely because of its inability to define justice (Elefsiniotis and Wareham, 2005). It also recognizes that a shift away from unjust practices means a shift towards justice. In the same way, regardless of difficulties with definition, it is apparent that unsustainable practices can be clearly identified and eliminated, resulting in a society moving towards sustainability.
	It thus becomes apparent that the real difference with respect to how the earth is treated consists of behavioural and attitudinal rather than technological changes. That is, sustainability cannot be achieved without a fundamental shift in mankind’s basic education (Wareham and Elefsiniotis 1995, Wareham and Elefsiniotis 1996), ethical values (Cywinski 2001, Wilkinson et al. 2001) and religious beliefs (Vesilind and Gunn 1999). A change in thinking (impelled by basic values and anchored in the concept of rights and responsibilities) means that sustainability has an ethical dimension; and, just as for other ethical notions, it becomes a declared activity rather than a defined activity. Sustainable development is thus of the same ilk as justice that is seen to be done and truth that is self-evident (Elefsiniotis and Wareham, 2005). In closing, many other ethical dimensions can be investigated using this simple but powerful environmental example and it is up to the instructor to explore them as they arise.
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